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PGPUB-DOCUMENT-NUMBER : 20020142408 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER : US 20020142408 Al 
TITLE: Production of cyclic terpenoids 
PUBLICATION-DATE: October 3, 2002 
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NAME 
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PUBLICATION-DATE: August 15, 2002 
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NAME 
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Norton, Kelley C. 
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TITLE: Genes involved in isoprenoid compound production 
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Cheng, Qiong 
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Wilmington 
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US 


Norton, Kelley C. 


Avondale 


PA 


US 


Odom, James M. 
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US 


Picataggio, Stephen K. 
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TITLE: High growth methanotropic bacterial strain 
DATE-ISSUED: February 10, 2004 



I MENTOR- INFORMATION : 
NAME 

Koffas; Mattheos 
Odom; James M. 
Schenzle; Andreas 



CITY 

Wilmington 
Kennett Square 
Zurich 



STATE 

DE 

PA 



ZIP CODE 



COUNTRY 



CH 



US-CL-CURRENT: 435/247; 435/232, 435/248, 435/250, 435/ 252. 1 , 435/ 71. 1 , 536 / 24.1 
ABSTRACT : 

A high growth methanotrophic bacterial strain capable of growth on a CI carbon 
substrate has been isolated and characterized. The strain has the unique ability to 
utilize both methane and methanol as a sole carbon source and has been demonstrated 
to possess a functional Embden-Meyerhof carbon flux pathway. The possession of this 
pathway conveys an energetic advantage to the strain, making it particularly 
suitable as a production platform for the production of biomass from a CI carbon 
source. 

14 Claims, 6 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 6 
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□ 18. Document ID: US 6660507 B2 

L2: Entry 18 of 21 



File: USPT 



Dec 9, 2003 



US-PAT-NO: 6660507 

DOCUMENT-IDENTIFIER: US 6660507 B2 

TITLE: Genes involved in isoprenoid compound production 
DATE-ISSUED: December 9, 2003 



INVENTOR-INFORMATION: 
NAME 

Cheng; Qiong 
Koffas; Mattheos 
Norton; Kelley C. 
Odom; James M. 
Picataggio; Stephen K. 
Schenzle; Andreas 
Tomb; Jean- Francois 
Rouviere; Pierre E. 



CITY STATE 

Wilmington DE 
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Kennett Square PA 
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Zurich 

Wilmington DE 
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COUNTRY 



CH 



US-CL-CURRENT: 435/166; 435/167, 435/183, 435 / 252.3 , 435 / 254.2 , 435/325, 536 / 23.2 
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ABSTRACT: 

Genes have been isolated from Methylomonas 16a sp . encoding the isoprenoid 
biosynthetic pathway. The genes and gene products are the first isolated from a 
Methylomonas strain that is capable of utilizing single carbon (CI) substrates as 
energy sources. The genes and gene products of the present invention may be used in 
a variety of ways for the production of isoprenoid compounds in a variety of 
organisms . 

8 Claims, 5 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 4 
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□ 19. Document ID: US 6555353 B2 

L2: Entry 19 of 21 



File: USPT 



Apr 29, 2003 



US -PAT-NO : 6555353 

DOCUMENT-IDENTIFIER: US 6555353 B2 

TITLE: Methanotrophic carbon metabolism pathway genes and enzymes 
DATE-ISSUED: April 29, 2003 



INVENTOR-INFORMATION: 
NAME 

Kof f as ; Mattheos 
Norton; Kelley C. 
Odom; James M. 
Ye; Rick W. 



CITY 

Wilmington 
Avondale 
Kennett Square 
Hockessin 



STATE 

DE 

PA 

PA 

DE 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/194; 435 / 252.3 , 435/ 252.31 , 435 / 252.33 , 435/ 252.34 , 435 / 252.35 , 
435 / 254.11 , 435 / 254.2 , 435 / 254.21 , 435 / 254.22 , 435 / 254.23 , 435 / 254. 3 , 435 / 320.1 , 
536/ 23.2 

ABSTRACT : 

Genes have been isolated from a Methylomonas sp encoding enzymes in the carbon flux 
pathway. The genes encode a 2-keto-3-deoxy-6-phosphogluconate (KDPGA) and a 
fructose bisphosphate aldolase (FFBPA), as well as numerous other genes. The genes 
will be useful in CI metabolizing microorganisms for the manipulation of the carbon 
flux pathway. 



7 Claims, 1 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 1 
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□ 20. Document ID: US 5616493 A 

L2: Entry 20 of 21 File: USPT Apr 1, 1997 

US-PAT-NO: 5616493 

DOCUMENT-IDENTIFIER: US 5616493 A 
TITLE: Method for foam bioprocess 
DATE-ISSUED: April 1, 1997 
INVENTOR-INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY 

Cahoon; Richard S. Freeville NY 13068 

US-CL-CURRENT: 435/246; 435/ 261 



ABSTRACT: 

A biological process includes the step of producing a substantially continuous foam 
of gas bubbles in a liquid capable of undergoing a biological process utilizing 
prokaryotic or eukaryotic cells. The cells are introduced into the foam after the 
foam is produced and maintained in the foam under conditions effective to carry out 
the process. A reaction product of a biological process utilizing a foam culture 
medium is recovered by subjecting the foam to a pressure change after maintaining 
the cells in the foam culture medium under conditions effective to sustain the 
process. An apparatus for carrying out a biological process includes a foam 
production chamber having one or more inlets for introducing a gas and components 
of a culture medium. The chamber is adapted for producing a foam of bubbles of the 
gas in the culture medium. A plug-flow reactor is positioned to receive foam from 
the foam production chamber as a continuously flowing plug. The apparatus further 
includes means for introducing cells into the plug-flow reactor. 

21 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 5 
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L2: Entry 21 of 21 File: DWPI Jul 24, 2003 



DERWENT-ACC-NO : 2002-362250 
DERWENT-WEEK : 200352 

COPYRIGHT 2004 DERWENT INFORMATION LTD 

TITLE: New polynucleotide encoding a Methylomonas sp. carbon flux enzyme useful for 
altering carbon flow through methanotrophic bacteria, utilized for production of 
single cell protein and commercially valuable polysaccharides 



INVENTOR: KOFFAS, M; NORTON, K C ; ODOM, J M ; YE, R W 



PRIORITY-DATA: 2 000US-22 99 0 6P (September 1, 2000), 2001US-0934901 (August 22, 
2001), 2002US-0320924 (December 17, 2002), 2002US-0320874 (December 17, 2002) 



PATENT -FAMILY: 
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PUB-DATE 
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=> file .nash 
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LI 0 FILE MEDLINE 

L2 3 FILE CAPLUS 

L3 1 FILE SCISEARCH 

L4 2 FILE LIFESCI 

L5 3 FILE BIOSIS 

L6 1 FILE EMBASE 

TOTAL FOR ALL FILES 
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=> dup rem 17 
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ANSWER 1 OF 6 CAPLUS COPYRIGHT 2004 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR(S) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2004:371066 CAPLUS 
140: 369956 

Natural promoters from Methylomonas genome 

for regulated gene expression in CI metabolizing 

bacteria 

Dicosimo, Deana J.; Picataggio, Stephen K. ; Seip, John 

E.; Ye, Rick W. ; Wang, Tao; Ni, Hao 

E.I. Du Pont de Nemours and Company, USA 

PCT Int. Appl . , 83 pp. 

CODEN: PIXXD2 

Patent 

English 
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PRIORITY APPLN. INFO.: US 2002-419872P P 20021021 

AB The invention relates to the use of promoter regions isolated from a 
Methylomonas sp. for gene expression and metabolic engineering in 
Cl metabolizing bacteria. Genes, ntrA, glnB, htpG, moxF and hps, have 
been identified in the Methylomonas genome that are responsive 
to various metabolic and growth conditions. The identified responsiveness 
of these genes allows for the use of their promoters in regulated gene 
expression in transgenic Cl metabolizing bacteria. In particular, the hps 
promoter, which in its native state drives the expression of 
3-hexulose-6-phosphate synthase (HPS), was found to be useful for 
directing expression of heterolgous coding regions (e.g., crtZ) in the 
obligate methanotroph Methylomonas sp. 16a. 
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AB A method for the prodn. of carotenoid compds . is disclosed. The 

method relies on the use of microorganisms which metabolize single carbon 
substrates for the prodn. of carotenoid compds. in high yields. 
Thus Methylomonas strain 16a was genetically enhanced to produce 
.beta . -carotene and zeaxanthin from methane. 
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TITLE: REVISED TAXONOMY OF THE METHANOTROPHS - DESCRIPTION OF 

METHYLOBACTER GEN-NOV, EMENDATION OF METHYLOCOCCUS, 
VALIDATION OF METHYLOSINUS AND METHYLOCYSTIS SPECIES, AND 
A PROPOSAL THAT THE FAMILY METHYLOCOCCACEAE INCLUDES ONLY 
THE GROUP-I METHANOTROPHS 
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DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 

LANGUAGE: ENGLISH 

REFERENCE COUNT: 57 

+ ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 

AB Numerical taxonomic, DNA-DNA hybridization, and phospholipid fatty acid 

composition analyses were performed on an extensive range of 
methanotrophic strains, including reference strains and environmental 
isolates obtained from sites throughout eastern Australia. When the 
results of these studies were related to the results of a study based on 
genomic physicochemical properties, they clarified group I and II 
methanotroph genus and species interrelationships. The group I 
methanotrophs were found to be made up of three broadly phenotypically and 
genotypically homologous clusters of species. The first group I 
methanotroph cluster included the carotenoid- containing species 
Methylomonas methanica, Methylomonas fodinarum, and 
Methylomonas aurantiaca. These species represent the true members 
of the genus Methylomonas. The second group I methanotroph 

cluster was made up of two subclusters of strains. One subcluster included 
species not capable of producing resting cells and consisted of the 



species * ' Methylomonas agile, ' ' ' 'Methylomonas alba, ' * 
and Methylomonas pelagica. The other subcluster included species 
capable of forming desiccation-resistant cysts and included Methylococcus 
luteus, marine Methylomonas -1 ike strains, and Methylococcus 
whittenburyi . Strains designated ''Methylococcus ucrainicus ' 1 and 
Methylococcus vinelandii were found to be synonyms of Methylococcus 
whittenburyi, while Methylococcus bovis was a synonym of Methylococcus 
luteus. It is proposed that these subclusters represent a new genus, 
Methylobacter gen. nov. The species in the new genus are type species 
Methylobacter luteus comb, nov., Methylobacter agilis sp. nov., 
Methylobacter albus sp. nov., nom. rev., Methylobacter marinus sp. nov., 
Methylobacter pelagicus comb, nov., and Methylobacter whittenburyi comb, 
nov. The remaining group I methanotrophs included the moderately 
thermophilic species Methylococcus capsulatus and Methylococcus 
thermophilus and a group of unnamed strains closely related to 
Methylococcus capsulatus. It is proposed that these species represent the 
true members of the genus Methylococcus. The group II methanotrophs 
consisted of two closely related groups. The first group included budding, 
exospore-producing strains, while the second group included nonmotile, 
cyst-forming strains. These groups represent the genera Methylosinus and 
Methyocystis, which are revived here. The genus Methylosinus gen. nov., 
nom. rev. includes the species Methylosinus trichosporium sp . nov., nom. 
rev. and Methylosinus sporium sp. nov., nom. rev., while the genus 
Methylocystis gen. nov., nom. rev. includes the species Methylocystis 
parvus sp. nov., nom. rev. and Methylocystis echinoides sp. nov., nom. 
rev . 
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TITLE: Methylomonas fodinarum sp. nov. and 

Methylomonas aurantiaca sp. nov. : Two closely 
related type I obligate methanotrophs. 

AUTHOR: Bowman, J. P.; Sly, L.I.; Cox, J.M.; Hayward, A.C. 

CORPORATE SOURCE: Dep. Microbiol., Univ. Queensland, Brisbrane 4072, 
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DOCUMENT TYPE: Journal 
FILE SEGMENT: J 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB A numerical analysis of methane-utilizing isolates obtained from 

various locations in the north to northeastern region of Australia 
resulted in the recognition of two distinct but related taxa. Both species 
are orange, carotenoid-containing, obligate Type I 
methanotrophs. The first species — Methylomonas fodinarum sp. 
nov. has a mol% G + C of 58.4 plus or minus 0.3% while the second 
species — Methylomonas aurantiaca sp. nov. has a mol% G + C of 
56.5 plus or minus 0.4%. They are morphologically similar, 
polar-flagellated rods, which can be distinguished on biochemical and 
physiological properties. The DNA homology between the species ranges from 
40 to 60%. Their phenotypic and genotypic characters and relationship to 
other Methylomonas species are shown. 
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TITLE: Occurrence of isoprenoid compounds in gram-negative 

methanol-, methane-, and 
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AUTHOR(S): Urakarni, Teizi; Komagata, Kazuo 
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SOURCE: Journal of General and Applied Microbiology (1986), 

32(4), 317-41 
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AB The isoprenoid compds . in gram-neg. methanol-, methane-, and 

methylamine-utilizing bacteria were investigated. All strains tested 
contained ubiquinone, but none contained menaquinone. The ubiquinone 
types were Q-8, Q-9, or Q-10. The so-called obligate methylot rophs and 



methanotrophs (genus Methylobacillus, Methylophaga, Methylomonas 

, Methylococcus, and Methylovibrio ) contained ubiquinone Q-8. The 

Hyphomicrobium strains contained Q-9. The other facultative methylotrophs 

and methylamine-utilizing bacteria contained Q-10. A large amt . of 

squalene occurred in the Methylobacillus, Methylophaga, 

Methylomonas, and Methylococcus strains which utilize one-carbon 

compds . via the ribulose monophosphate pathway. The Protomonas extorquens 

and Methyl obacterium organophilum strains contained a large amt. of 

sterols (Hop-22 (29) -ene and Hopan-22-ol ) , carotenoid pigments, 

and a small amt. of squalene. The Hyphomicrobium strains contained a 

small amt. of squalene and Hop-22 ( 2 9 ) -ene . The Xanthobacter strains 

contained a large amt. of carotenoid pigments ( 

zeaxanthin, zeaxanthin monorhamnoside, and 

zeaxanthin dirhamnoside ) . The Protomonas and Methyl obacterium 

strains were unique in the existence of sterols and large amts. of total 

isoprenoid compds., 4.68-7.97 mg/g of dry cell. The distribution of 

squalene, sterols, quinones, and carotenoid pigments conforms 

with the morphol., physiol., and other chemotaxonomic characteristics in 

gram-neg. methanol-, methane-, and methylamine-utilizing 

bacteria . 
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DOCUMENT TYPE: Journal 
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LANGUAGE : Russian 

SUMMARY LANGUAGE: English; Russian 

AB It is stated that methane-oxidating microorganisms characterized 
by orange-red pigmentation synthesize carotenoid-origin 
pigments. In the sum of pigments extracted from the biomass of these 
bacteria beta -carotene prevails. Formation of 

carotenoid pigments by the microorganisms of concern is studied 
under periodic and continuous cultivation conditions. A modified procedure 
accelerating and facilitating pigment extraction from the biomass is 
given . 
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